It is shown that invariants and relativistically invariant laws of conservation of physical quantities in Minkowski space follow from 4-tensors of the second rank, which are four-dimensional derivatives of 4-vectors, tensor products of 4-vectors and inner products of 4-tensors of the second rank. Two forms of the system of equations of conservation laws for a number of physical quantities in Minkowski space are obtained. The four-dimensional law of conservation of energy-momentum combines the threedimensional laws of conservation of energy, momentum and angular momentum. The equations of the four-dimensional laws of conservation of physical quantities in explicit or implicit form contain the wave part Based on a system of four-dimensional kinematic conservation equations, the reason for the stability of vortex rings in liquids and gases is explained.
Introduction
The laws of conservation of energy, momentum and angular momentum must be observed in any physical theory. For closed physical systems consisting of matter and fields, the law of conservation of energy and momentum has the form of 4-divergence of 4-tensor [1] Equations of the laws of conservation of energy and momentum can also be obtained on the basis of the variation principle, using the Lagrange formalism and invariants of the physical system. The invariants of physical systems are inextricably linked with their symmetries. According to G. Weil, symmetry should be understood as the invariability (invariance) of the properties of a physical object during transformations of a certain kind [3] . Thus, symmetry is a collection of invariant properties of an object. The connection between symmetries and conservation laws is established by the theorem of E. Noether [4] , whose proof is based on the Lagrange formalism. Symmetries of space and time are the properties of their homogeneity and isotropy. The homogeneity of space and time means that there is no point with respect to which some distinguished symmetry exists and all points of space and time are equitable. According to E. Noether's theorem, the properties of the homogeneity of space and time correspond to independent laws of conservation of momentum and energy. Isotropy of space, i.e. the uniformity of its properties in all directions corresponds to the law of conservation of angular momentum.
Exact conservation laws corresponding to the time isotropy property have not yet been found, although laws of conservation of parity of various physical quantities are associated with it. If space has the property of homogeneity, then it automatically has the property of isotropy, but not vice versa. It follows from this that the homogeneity of space is a special case of its isotropy. Therefore, the law of conservation of momentum for a homogeneous space should automatically include the law of conservation of angular momentum. This will be shown in section 3.
A change in views on space and time, as a single continuum that occurred at the beginning of the In this paper, to obtain 4-invariants and four-dimensional conservation laws, vector quantities have a representation with imaginary spatial components and a real time component [5] . Usually, invariants of a physical system for use in the Lagrange formalism are obtained empirically based on general considerations [6] . In [7] , a closed formalism is shown, including the Lagrange formalism and the method of mathematically obtaining the invariants of the energy of physical systems, in the form of traces of EMT. Traces of asymmetric and symmetric 4-tensors of the second rank are natural 4-invariants of physical quantities that are components of these 4-tensors. Since any asymmetric 4-tensor can be decomposed into symmetric and antisymmetric 4-tensors, its linear invariant follows from the symmetric part of the 4-tensor. Such tensors can be formed in three ways: fourdimensional differentiation of the 4-vector, tensor product of two 4-vectors and the inner product of two 4-tensors of the second rank. Next, we obtain 4-tensors of some four-dimensional physical quantities by the listed methods.
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Will find the 4-derivative of the 4-velocity vector
From this 4-tensor follows a 4-invariant of velocity
Will find the 4-derivative of the 4-vector of momentum density
From this 4-tensor follows the 4-invariant of the momentum density
Will find the 4-derivative of the 4-vector current density
Will find the 4-derivative of the 4-potential
From this tensor follows the 4-invariant of the electromagnetic potential
Will find the tensor product of 4-velocity by 4-momentum:
From this 4-tensor follows the 4-invariant of mechanical energy V p 2 5 c m I T .
We find the tensor product of the 4-potential by the 4-vector of current density:
From this 4-tensor follows the 4-invariant of the interaction energy of electric charges with an EMF J A T 6 I .
We give, obtained in [8] , the internal product of the antisymmetric 4-tensor of the EMF and the antisymmetric 4-tensor of electromagnetic induction
. Since the expressions of the components of this 4-tensor are rather complicated, we write them in columns (in [8] , the components of the 4-tensor are written in terms of the electric field E, magnetic field H, electric induction D and magnetic induction B): [9] and is known in electrodynamics as the Lagrangian [6] . Invariants I 7 and I 8 are known energy invariants [6] of the antisymmetric part of the electromagnetic field. Tensors (1)- (7) are asymmetric and can be decomposed into symmetric and antisymmetric tensors. The symmetric parts of these 4-tensors have linear invariants that coincide with the invariants of the corresponding asymmetric 6 tensors. Antisymmetric tensors do not have linear invariants, since their diagonal components are equal to zero. Such tensors, for example, the antisymmetric EMF 4-tensor, have quadratic invariants coinciding with the linear invariants I7 and I 8 of the EMT (7), which is an internal product of the EMF 4-tensors.
Thus, to find the 4-invariant of a physical quantity, one of the listed methods is sufficient to find the corresponding 4-tensor and take its trace. Subsequently, similar equations were obtained for other physical quantities, for example, from the Maxwell equations, the continuity equation for the current density was obtained, which describes, as is believed, the law of conservation of electric charge.
The four-dimensional laws of conservation of physical quantities can be obtained from the corresponding symmetric 4-tensor of the second rank, in the form of its 4-divergence. In [2] , from the tensor product of 4-vectors, 4-tensor (6) and four-dimensional conservation laws for the energy of interaction of charged particles with EMF are obtained, and in [8] , from the 4-tensor (7) [10] or the dynamic Euler equation [11] . This equation can be considered a dynamic continuity equation for the three-dimensional vector n.
We take the time derivative of Eq. (12) and, replacing the brackets in it taken from Eq. (11), we obtain the vector wave equation: The last conservation equation contains a term p describing the rotational motion of the medium, i.e. contains the angular momentum, which corresponds to the homogeneity and isotropy of space.
Conservation Eq. (25) confirms the statement made earlier that since the homogeneity of space is a special case of its isotropy, the complete equation of the law of conservation of momentum must include the law of conservation of angular momentum.
Consider the system of Eqs. (9) -(10) of conservation laws for the 4-vector velocity in the form of equations of four-dimensional kinematics of a continuous medium: (19), we obtain the system of equations of four-dimensional kinematics of a continuous medium in the form: (37) or, after integration over time, we obtain:
where K -is a vector constant in time. We rewrite Eq. (38) in the form
Here E -is the potential electric field. We take a vector J K 0 , and we obtain Eq. (39) in the form:
This equation is similar to the Maxwell equation, but has differences: it contains an additional term A , the potential electric field E, and the current density J is a constant. Therefore, Eq. (40) is valid only for direct current. If the current density is a variable, then Eq. (40) should be supplemented by wave terms, including a vortex electric field, i.e. in this case, it is necessary to apply the complete system of Eqs. (33) -(34). We consider the system of Eqs. (9) -(10) of the conservation laws for the current density. We obtain four-dimensional conservation laws resulting from the 4-tensor formed by the tensor product of the 4-potential by the 4-vector of current density, i.e. 4-tensor (6) . This tensor is asymmetric.
We find its symmetric part and substitute the resulting symmetric 4-tensor in Eq. (10). 
It should be noted that Eq. (10) is written for a closed physical system, so the electric charges in this example will be considered massless particles. For massive particles, this 4-tensor must be supplemented with a similar 4-tensor of mechanical energy-and-pulse (5) . This is done in [2] . In addition, it must be taken into account that electric charges have their own EMF. In this example, we assume that the electric charges are in a strong external EMF, significantly exceeding the intrinsic EMF of the charges. Thus, this EMT does not take into account the energy of interaction of electric charges through its own EMF, as well as the energy of a free EMF emitted by electric charges in the form of electromagnetic waves. To take these factors into account, this system of equations needs to be supplemented by the EMF conservation Eqs. (33) -(34) and equations describing charges and currents as EMF sources. We write the system of equations for the conservation of energy and momentum of interaction of electric charges with EMF in expanded form:
In [8] , a system of equations for the conservation of energy and momentum of the EMF arising from the tensor (7) , which is the internal product of the antisymmetric 4-tensor of the EMF and the antisymmetric 4-tensor of electromagnetic induction, is obtained
